ABSTRACT. Let X be a Banach space and 1 < p, p < ∞ such that 1/p + 1/p = 1. Then L p [0, 1] 
In [9] , Emmanuele showed that if X and Y are Grothendieck Banach spaces, one of which is reflexive, and if each continuous linear operator from X to Y * is compact, then X⊗Y , the projective tensor product of X and Y , is a Grothendieck space. And he also in [10] showed that if X⊗Y is a Grothendieck space and Y * has the (b.c.a.p), then each continuous linear operator from X to Y * is compact. As a special case of Emmanuele's results, we have that if X has the (b.c.a.p), then 
is a monotone, unconditional basis with respect to this new norm. Now let 
For any Banach space X and 1 < p < ∞ with 1/p + 1/p = 1, define
and define norms on L p weak (X) and L p X , respectively, to be
With their own norm, respectively, L
From [1] we have the following proposition.
is a Cauchy sequence in X and, hence, converges in X. So
Therefore φ is well defined and
Since
Thus, combining (1) and (3), φ is an isometry.
weak,0 (X), it is easy to see that its corresponding operator Tx is the limit of finite rank operators. 
Main results.
Recall that a Banach space X is called a Grothendieck space, cf. [6, 11] , if each separably valued bounded linear operator on X is weakly compact. By [8, p . 179] we know that a Banach space is a Grothendieck space if and only if any weak * convergent sequence in its dual space is weakly convergent.
Lemma 7. Letx
if and only if
Proof. It is obvious that (4) ⇒ (5) + (6). Next we want to show that (5) + (6) ⇒ (4).
For each fixedx
From (5) there exists an n 0 ∈ N such that for each n > n 0 ,
Thus, for each n > n 0 ,
Therefore (4) follows.
Similarly, we have
if and only if 
By Lemma 8,
Since X is a Grothendieck space,
It follows from (10) thatx * (n) converges to 0 weakly in (L p X ) * , and hence, L p X is a Grothendieck space.
On the other hand, suppose that L p X is a Grothendieck space. It is obvious that X is a Grothendieck space. Next we want to show that
Next we want to show that the
For each fixed subsequence n 1 < n 2 < · · · and each m ∈ N, definē 
Thusx * ∈ L p weak,0 (X * ). 
Lemma 10. Letx
(n) = (x (n) i ) i ∈ L p X for each n ∈ N. Then (11) σ(L p X , L p weak (X * )) − lim
